Abstract. The aim of this paper is to establish a double inequality related to Gosper formula for approximation of big factorials
Introduction
It is of general knowledge that one of the most used formula for approximation of the factorial function is the following [4] 
We prove in this paper the following double inequality related to the Gosper formula.
where α = 
The Results
Other much used formula for estimating the large factorials is the following it results g (x) < 0, for every x 1, so g is strictly decreasing.
is strictly decreasing with h (∞) = α . In consequence, h (x) h (1) , for every x 1.
Proof. By direct computation,
We have
where P (x) = 720000x 4 + 123200x 3 − 38 400x 2 − 24 600x − 1223. All the coefficients of the polynomial P (x + 1) are positive, so P (x) > 0, for every x 1. It results h (x) < 0, for every x 1, so h is strictly decreasing. Now we are in the position to prove our main result.
Proof of Theorem 1. Using the right-hand side inequality (2.1), we get
where the last inequality follows by the monotonicity of the function g. Finally, we use the left-hand side inequality (2.1), to get
x e x > 8x 3 + 4x 2 + x + 1 100
where the last inequality follows by the monotonicity of the function h.
